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DETAILED ACTION 

Continued Examination Under 37 CFR L114 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this appUcation after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finaUty of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 2 May 2006 has been entered. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 6-10 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claims contain subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventors, at the time the application was filed, had possession of the claimed invention. 

Claim 6 requires a gate structure having a gate oxide layer formed on the dielectric layer, 
an adhesion layer formed on the gate oxide layer and a metal silicide layer formed on the 
adhesion layer, the gate structure having a first sidewall and a second sidewall. The specification 
does not provide any disclosure or even a suggestion of a gate stack of this nature, but rather, the 
specification clearly indicates that the gate structure is a polysilicon-metal-dielectric stack (i.e. 
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polysilicon disposed on the gate dielectric layer, metal silicide on the polysilicon, and a dielectric 
capping layer on the silicide layer; see paragraphs 0028-0033). It is not clear whether the 
Applicant intends to claim a multilayer gate dielectric layer, such as the ONO layer in paragraph 
0027 (thus making the "gate oxide layer" part of the blanket deposited dielectric layer and not 
part of the gate structure having sidewalls), whether the Applicant intends to claim the additional 
protective oxide layers as in paragraph 0034 (which are clearly disclosed as being formed over 
the areas through which introduction of dopants occurs - i.e., the areas not xmder the gate - thus 
making such layers not part of the gate structure having sidewalls), or whether the Applicant 
intends to simply claim that the gate structure includes the polysilicon-metal silicide-dielectric 
structure as described in the specification. 

For the purpose of examination, it is assumed that the gate structure includes the 
polysilicon-metal silicide-dielectric structure corresponding to the specification. 

Claim Rejections - 35 USC§103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,866,460 to Akram et al. (cited by AppUcant) in view of U.S. Patent No. 5,739,066 to Pan. 

Akram discloses a method of making a transistor on a substrate (10) having a dielectric 
layer (14) thereon comprising: forming a gate structure (20,22,24; see figures 2A, 3A) overlying 
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the dielectric layer, the gate structure including a polysilicon (20)-metal silicide (22)-dielectric 
(24) stack, the gate structure having first and second sidewalls (see figure 3 A), defining a first 
contact region (region to the left of gate structure including regions 16,40, and 34), a second 
contact region (region to the right of gate structure including regions 16,40,34) and a channel 
region therebetween; and forming first (16), second (40), and third (34) subregions within the 
contact regions (see figures 3A-3C), each subregion having a different doping concentration 
firom the other subregions (see column 6, lines 17-35), wherein forming the subregions 
comprises the steps of: introducing a first dopant into the substrate to form the furst subregion 
(16), the first subregion generally aligned with the sidewalls of the gate structure (figure 3 A; 
column 7, lines 40-45); forming a single layer sidewall spacer (26) overlying the sidewalls, the 
single layer sidewall spacer having a relatively large thickness of 150-2000 angstroms (column 
5, line 60-column 6,line 10); introducing a second dopant into the substrate to form the second 
subregion (40), the second subregion generally aligned with the second single layer sidewall 
spacer (figure 3B); reducing the thickness of the single layer sidewall spacer to form a sidewall 
spacer having a thickness reduced fi-om that of the single layer sidewall spacer (see column 7, 
lines 20-35; figure 3C); and introducing a third dopant into the substrate to form the third 
subregion (34), the third subregion generally aligned with the third sidewall spacer (figure 3C). 

Akram fails to teach formation of the first single layer sidewall spacer of a thin conformal 
layer of dielectric material. 

Pan teaches that it is advantageous when forming a stacked gate structure substantially 
similar to that in Akram (see Pan, colvimn 3, lines 1-20; figures 1-4) to include a first thin layer 
sidewall spacer (34,36) fomied of siUcon nitride (column 3, lines 20-27) overlying the gate 
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sidewalls (figure 3), the first single thin layer sidewall spacer being formed by depositing a thin 
conformal layer of dielectric material (32) over the substrate (figure 2) and etching to a 
predetermined thickness over the sidewalls (column 3, lines 20-40; column 4, lines 39-40; note 
that the post-etched thickness must be less than the deposited thickness of 50-500 angstroms); 
and providing an annealing/oxidation step at an elevated temperature (column 3, lines 40-67). 
The first thin layer sidewall spacer is disposed underneath additional sidewall spacer layers (see 
figures 5 and 7). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include the thin conformal sidewall spacer and methods of forming such a layer, as 
taught by Pan, in the transistor formation method of Akram. The rationale is as follows: A 
person having ordinary skill in the art would have been motivated to include the conformal 
spacer underlying the additional spacers of Akram, because Pan illustrates that formation of a 
thin sidewall spacer followed by an armealing/oxidation step helps repair damage to the gate 
dielectric layer resulting firom the gate stack etching and helps oxidize the portions of the 
polysilicon gate layer interfacing the gate dielectric layer, thus reducing hot electron degradation 
(see Pan, column 1, lines 25-45; column 3, line 40 - column 4, line 10). The Examiner notes that 
since the first sidewall spacer is disclosed as preferably 100 angstroms and as low as 50 
angstroms, it is expected to be etched to a thickness between 50-150 angstroms (Pan, column 3, 
lines 20-40; column 4, lines 39-40), and since the second spacer is disclosed as 150-2000 
angstroms, thus overlapping the claimed 550 angstroms (Akram, column 5, line 60-column 6,line 
10), these conditions are generally consistent with the claimed 2 to 20 times the thickness of the 
first layer. Although neither Akram nor Pan provides an exact value for the spacer thicknesses, it 
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has been held that "where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." In re Aller, 
220 F.2d 454, 456, 105 USPQ 233, 235 (1955). 

Response to Arguments 

6. Applicant's arguments with respect to claims 6-10 have been considered but are generally 
moot in view of the new grounds of rejection. 

The Applicant argues that the gate structure including a gate oxide layer on the dielectric 
layer and a metal silicide on the gate oxide layer are disclosed in paragraphs 0028-0030. The 
Applicant further states that the "gate oxide layer" is one of the "additional oxide layers" 
appearing in paragraph 0034. 

The Examiner disagrees with this characterization. Paragraphs 0028-0030 clearly 
indicate that the gate structure is a polysiUcon-metal silicide-dielectric stack. There is no 
mention of an oxide layer disposed in the gate structure and on top of the gate dielectric layer. In 
paragraph 0034, the "additional oxide layers" are clearly disclosed as being deposited '*to 
increase the thickness of the gate dielectric 14 in areas where process steps, e.g., the 
introduction of dopants, are to be performed!'' Hence, these additional oxide layers are disposed 
upon the gate dielectric layer outside of the gate stack, (i.e., in regions overlying dopant regions 
16-18), and hence, are not part of the gate structure having sidewalls. It would be unexpected 
and generally disadvantageous in the MOSFET arts to dispose additional oxide layers upon the 
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gate dielectric within the gate stack, since doing so would effectively increase the thickness of 
the gate dielectric. 

Regarding the assertion that Akram does not disclose a gate oxide on a gate dielectric 
layer, the Examiner respectfully points out that the Akram '460 reference includes the same 
clause about additional oxide layers being optionally present in the regions where implantation is 
to occur (see Akram, column 4,line 60 - column 5, line 5) that the Apphcant appears to be 
relying on to show written description of the gate oxide layer. Hence, if the "gate oxide layer" is 
included in the present application, it is also included in the Akram '460 reference. 

Conclusion 

Any inquiry concerning this communication or earlier commimications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this appUcation or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jennifer M. Dolan , j 
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